Unified Messaging Server and Method Bridges Multimedia Messaging Service 

Functions with Legacy Handsets 

5 Background 

The present invention is generally directed to messaging services and is more specifically 
directed to voice messages originated by and/or delivered to wireless handsets. As used 
herein, "wireless handsets" refer to portable, wireless communication devices by which 
10 subscribers can transmit and/or receive messages including support for voice 
communications. 

Multimedia messaging services (MMS) are currently available in the United States and 
Internationally to subscribers utilizing multimedia enabled handsets, e.g. handsets complying 

15 with 2.5G (so-called second and one-half generation) and 3G technology. MMS enabled 
handsets support the delivery and display of multimedia content that may include color 
graphics, sound, text, pictures, video, and animation. For example, a subscriber can use a 
MMS handset to take a picture of the subscriber's new car and transmit the picture along with 
a voice message to another subscriber with a MMS enabled handset that displays the picture 

20 and reproduces the voice message over the speaker of the handset. Such capabilities open the 
door to a variety of applications. 

Several telecommunication network elements are utilized to provide MMS service. A MMS 
center (MMSC) acts as an application router responsible for receiving and transmitting MM 

25 (multimedia) messages, temporarily stores the MM messages, and notifies recipients of MM 
messages waiting to be delivered. OMA/WAP (open mobile alliance /wireless application 
protocol) proxy gateways receive and transmit multimedia messages between the service 
providers' IP network and the wireless access network. Push proxy gateways perform 
protocol conversions between MM messages and SMS messages so that notification of a MM 

30 message held in temporary storage waiting delivery can be sent to the subscriber by 

transmission of an SMS message. Conventional SMS servers are used to deliver notification 
to a MMS handset that a MM message is waiting to be delivered to the handset. 
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Multimedia messaging services are not provided on a real-time basis, but are based on a store 
and forward messaging approach. This is different from conventional circuit switched 
communications that operate on real-time transmission of information. It is likewise different 
from packet based wireless voice communications where it is desirable to minimize any 
5 delays associated with the delivery of packets in order to minimize any latency in the 
communications. 

Difficulties arise when communications are desired between a subscriber with a MMS 
enabled handset and a subscriber using a handset that is not MMS enabled, e.g. a legacy TUI 

10 (telephone user interface) handset. Current MMS service offerings allow multimedia 

messages to be sent to other MMS recipients on the same service provider's network or to an 
e-mail address. Some MMS enabled handsets are able to operate in a conventional cellular 
telephone mode and can be utilized to make conventional voice calls to other cellular 
subscribers including subscribers utilizing legacy handsets. However, the transmission of 

15 multimedia messages to legacy handsets is not supported. For example, a voicemail message 
from a MMS subscriber attempted to be transmitted as a multimedia message to a subscriber 
utilizing a legacy handset will not be delivered. 

Since MMS operates in a store and forward mode, an MMS message will temporarily be held 
20 in storage by the MMS server awaiting the delivery of the message to the intended recipient. 
If the recipient is not available or chooses not to retrieve a stored message, the MMS server 
will automatically delete any stored messages after a relatively short predetermined amount 
of time, e.g. 24 hours. This is done in order to conserve resources, especially to limit the 
maximum amount of data (messages) that must be stored. This differs from conventional 
25 voicemail services were voicemail messages are stored in a subscriber's mailbox for an 

indefinite amount of time, that is, the voicemail system does not normally attempt to delete 
messages just because a message has been stored in a mailbox for a substantial number of 
days or weeks. 

30 Voicemail messages stored in a conventional voicemail system such as an AnyPath Unified 
Messaging System available from Lucent Technologies Inc. are normally not accessible by a 
subscriber utilizing a handset in the MMS mode. Thus, although the MMS subscriber can 
obtain MM messages that are temporarily stored by the MMS server, a subscriber is required 
to utilize a different communication mode/equipment in order to check for voicemail 
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messages stored in a conventional voicemail system. Placing such a burden on the subscriber 
is not desirable. 

Thus, there exists a need to accommodate communications between handsets utilizing 
5 multimedia messaging and legacy handsets not enabled for MMS operation, and to better 
integrate access to conventional voicemail systems by MMS handsets. 

Summary of the Invention 

10 The present invention achieves an inventive step by providing an MMS enabled unified 
messaging system and corresponding method that facilitates communications between 
handsets utilizing multimedia messaging and legacy handsets not enabled for MMS 
operation. 

15 A further inventive step is accomplished by the MMS enabled unified messaging system and 
corresponding method that facilitates access to conventional voicemail systems by MMS 
handsets and access to multimedia messages stored in a mailbox by non-MMS enabled 
handsets. 

20 In accordance with an embodiment of the present invention, a method delivers a non- 
multimedia message to a multimedia messaging service, MMS, enabled handset. The non- 
multimedia message is received and stored at a message server in a mailbox assigned to a 
recipient of the non-multimedia message. A determination is made if the recipient utilizes an 
MMS enabled handset. If the recipient utilizes an MMS enabled handset, a short messaging 

25 service, SMS, notification message is generated and transmitted to the recipient's handset, 
where the notification message communicates to the recipient that a message is awaiting 
delivery to the recipient. Upon receipt of a deliver message originated by the recipient's 
handset at the message server, the information contained in the non-multimedia message is 
transmitted to the recipient utilizing a communication mode supported by the MMS enabled 

30 handset of the recipient. 

In accordance with another embodiment of the present invention, a method delivers at least a 
portion of a multimedia message originated by an MMS enabled handset to a non-MMS 
enabled handset. The multimedia message is received and stored at a message server 
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in a mailbox assigned to a recipient of the multimedia message. A determination is made if 
the recipient utilizes a handset that can receive SMS messages. If the recipient utilizes an 
SMS enabled handset, an SMS notification message is generated and transmitted to the 
recipient's handset, where the notification message communicates to the recipient that a 
5 message is awaiting delivery to the recipient. Upon receipt of a call from the recipient at the 
message server seeking access to the multimedia message awaiting delivery in the recipient's 
mailbox, at least a portion of the information contained in the multimedia message is 
transmitted to the recipient utilizing a communication mode supported by the non-MMS 
enabled handset of the recipient. 

0 

Additional embodiments of the present invention also include a message server that supports 
the above methods. 



Brief Description of the Drawings 

Figure 1 is a block diagram of a telecommunication network that incorporates an embodiment 
of the present invention. 



Figure 2 is a block diagram of the unified messaging server with multimedia services as 
20 shown in figure 1 . 

Figures 3 and 4 together comprise a flow diagram illustrating an exemplary method in 
accordance with the present invention in which the originating subscriber is not MMS 
enabled and the destination subscriber is MMS enabled. 

25 

Figures 5 and 6 together comprise a flow diagram illustrating an exemplary method in 
accordance with the present invention in which the originating subscriber is MMS enabled 
and the destination subscriber is not MMS enabled. 



30 

Detailed Description 



Figure 1 shows an exemplary telecommunications system that supports a variety of wired and 
wireless end-user devices. The illustrative mobile network 10 includes mobile switching 
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centers (MSC) 12 and 14 that support legacy TUI handsets 16 and 18, respectively. These 
handsets may comprise conventional cellular telephone handsets that do not support MMS. 
Third generation wireless handsets 20 and 22 are also supported by the mobile network 10 
and are enabled with MMS capability. Radio access networks (not shown) provide a wireless 
5 communication link between the handsets and the mobile network elements. Wireless 

communication paths connecting handsets 16, 18, 20 and 22 with elements in mobile network 
10 are shown and will be explained in the examples described below. 

Mobile network 10 includes a unified messaging server 24 with enhanced MMS functionality 
10 that may comprise an AnyPath Unified Messaging Server available from Lucent 

Technologies Inc. that is modified as explained below to incorporate MMS functionality. An 
open mobility alliance (OMA) and wireless access protocol (WAP) proxy gateway 26 is used 
to send and receive multimedia messages between server 24 and the radio access networks 
that provide wireless communication links with the mobile handsets. A push proxy gateway 
15 28 is used to perform protocol conversions of multimedia message notifications between 
server 24 and the short message service (SMS) server 30. An SMS message transmitted by 
the SMS server 30 is used to notify a MMS enabled mobile handset that a multimedia 
message is awaiting delivery to the handset. Elements 26, 28 and 30 have defined 
functionalities and protocols as explained in standards set by 3GPP, 3GPP2, and the OMA 
20 organizations defining standards for MMS. A conventional MMS server is also defined by 
the standard-setting organizations for receiving, storing, and controlling the delivery of 
multimedia messages between MMS enabled handsets. 

A portion of the public switched telephone network (PSTN) 32 that supports a conventional 
25 wireline telephone 34 is coupled to unified messaging server 24. A portion of the Internet 36 

supports a communication terminal 38 and is coupled to the unified messaging server 24. 

The communication terminal 38 is intended to represent various types of communication 

devices such as a personal computer connected by wireline or wireless modem to the Internet 

or a personal digital assistant enabled for Internet communications. In an alternative 
30 arrangement, the communication terminal 38 may comprise a wireless communication device 

capable of direct communications with a radio access network associated with the mobile 

network 10. 
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Figure 2 is a block diagram of the exemplary unified messaging server 24. A microprocessor 
or central processing unit (CPU) 60 executes instructions based on a stored program. The 
CPU 60 is supported by instructions and data stored in read-only memory (ROM) 62 and 
information read from and written to random access memory (RAM) 64. Data storage device 
5 66 provides nonvolatile storage of data including digitized information representing 

voicemail and other types of messages that are written to and read from the storage device by 
CPU 60. An input/output (I/O) interface device 68 is coupled to CPU 60 and enables 
messages and data to be communicated between the CPU 60 of server 24 and other devices 
connected to the server. 

10 

In the exemplary embodiment, server 24 consists of an AnyPath Unified Messaging Server 
that has been modified to include MMS functionality. A conventional AnyPath Server, 
which does not support MMS functionality, provides unified messaging services for wireline 
subscribers, conventional cellular wireless subscribers, and Internet subscribers. "Unified" 

15 messaging service refers to the ability of the server to store information directed to a 
subscriber from a variety of originating sources such as e-mail, facsimile and voicemail 
generated from wireline and wireless telephones. Unified messaging service also permits the 
destination subscriber to access and retrieve the different types of stored messages by Internet 
access or a telephone call. For example, the destination subscriber can access his "mailbox" 

20 by logging into his account by TCP/IP and retrieve or direct stored messages to be 

transmitted to him. E-mail messages can be directly displayed to the subscriber since the 
subscriber is utilizing the Internet as the access mode. The subscriber can request voicemail 
messages to be played over the speaker of the subscriber's personal computer or to be played 
over a conventional telephone call placed by the server to a telephone number accessible by 

25 the subscriber. Facsimile messages can be forwarded to the subscriber as an attachment to e- 
mail originated from the server to the subscriber, retransmitted over a conventional telephone 
call placed by the server to a facsimile machine accessible by the subscriber, or converted 
into text and displayed on the subscriber's screen for viewing, 

30 The following description emphasizes different steps and actions required to be taken by the 
modified AnyPath Server to provide MMS capabilities and functions. These steps and 
actions will be described in combination with examples of MMS enabled handsets 
communicating with handsets that are not MMS enabled via server 24. 
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Example 1: Voice Message from Non-MMS Handset to MMS Handset 

Figures 3 and 4 illustrate an exemplary method in accordance with the present invention in 
which a user of handset 16 that is not MMS enabled can have a conventional voicemail 
5 message delivered to the user of handset 22 utilizing its MMS capabilities. Although both the 
user of a handset and the handset itself will be referred to by the same reference numeral, it 
will be apparent from the context which is intended. In step 100 user 16 utilizes a handset 
not enabled for MMS, such as a second generation cellular telephone, to leave a conventional 
voicemail message in server 24 for subscriber 22. As seen in figure 1, subscriber 16 utilizes 

10 the MSC 12 that has a circuit switch interface with the unified messaging server 24. The 
voicemail message for subscriber 22 can occur as a result of a call placed by subscriber 16 
being routed to server 24 that functions in a call answering mode on behalf of subscriber 22. 
Upon the voicemail message having been left for subscriber 22, a determination in step 102 is 
made by server 24 of whether subscriber 22 is an MMS enabled subscriber. The server 24 

15 maintains or has access to a subscriber database containing a record for each subscriber that 
defines attributes of the subscriber's handset and subscribed to services. A NO determination 
by step 102 results in server 24 providing conventional voicemail treatment for the message 
left for subscriber 22. That is, the voicemail message will be stored in server 24 and made 
available for access by subscriber 22 when the latter chooses to check for voicemail 

20 messages. The process for this branch ends at Exit 106. 

A YES determination by step 102, indicating that subscriber 22 is an MMS enabled 
subscriber, results in server 24 generating a notification signal transmitted by gateway 28 to 
SMS server 30 causing the transmission of an SMS notification message to subscriber 22 at 

25 step 108. The notification message is received at the handset of subscriber 22 in step 1 10. 

The notification message may consist of a text message that indicates that there is a voicemail 
message awaiting delivery to subscriber 22 and preferably includes additional information 
that is specific to the particular voicemail message such as identification of the party leaving 
the message, header information if available, etc. In step 112 subscriber 22 initiates a 

30 request, such as by highlighting the notification message and pressing the SEND button on 
handset 22, to receive the voicemail message. Since the handset of subscriber 22 is MMS 
enabled, the handset responds by establishing a communication link with server 24 by proxy 
gateway 26 using a standards defined interface known as MM1. Upon establishing this 
communication link, server 24 receives the request from subscriber 22 for delivery of the 
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specified message and determines in step 1 14 the capabilities of the handset of subscriber 22. 
As explained above, server 24 maintains or has access to subscriber records stored in a 
database that includes capabilities and attributes of the subscriber's handset. 

5 In step 1 16 the server 24 determines that the handset of subscriber 22 can receive voiced 
information as adaptive multirate (AMR) voice messages. Although 3GPP-based (GSM) 
MMS systems use AMR, 3GPP2-based (CDMA) MMS systems use QCELP (13k) encoding. 
The unified messaging server performs transcoding for handsets that do not support both 
types of encoding to permit inter- working between the different encoding techniques. AMR 

10 encoding is assumed the following examples, but QCELP could also be utilized. The server 
translates the voicemail message for delivery to subscriber 22 from its stored form of code 
excited linear prediction (CELP) format into AMR format and temporarily stores the 
reformatted information. In step 118 server 24 transmits a message using synchronized 
multimedia integration language (SMIL) to the handset 22 providing an address and/or 

15 location of the reformatted AMR message at server 24. 

Figure 4 continues from step 1 18 of figure 3 as indicated at step 120. In step 122 the handset 
22 downloads the reformatted AMR message from user 16 using the MM1 interface with 
gateway 26. The handset 22 translates the downloaded AMR message into analog sound 

20 signals that are played over its speaker to the user. In step 124 the server 24 makes a decision 
of whether subscriber 22 subscribes to enhanced MMS service. A NO determination results 
in the server 24 deleting the stored message upon confirmation of the delivery of the message 
to the handset of subscriber 22 as indicated at step 126. The process terminates at End 128. 
A YES determination by step 124, i.e. subscriber 22 does subscribe to enhanced MMS 

25 services, results in server 24 continuing to store the voicemail message and marking it as 
having been read. This enhanced service permits subscriber 22 to later access the stored 
message if needed. The process terminates at End 128. 

The above example demonstrates that a non-MMS enabled subscriber can utilize the 
30 voicemail services provided by the MMS enabled unified messaging server 24 to have a 

voice message communicated to an MMS enabled subscriber in a timeframe that simulates an 
MMS to MMS voice message transmission. This affords so-called "legacy" handset users the 
ability for improved communications with later generation handset users. 
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Example 2: Multimedia Message from MMS Handset to Non-MMS Handset 

Figures 5 and 6 illustrate a further exemplary method in accordance with the present 
invention in which a user of handset 20 that is MMS enabled can transmit a multimedia 
5 message for delivery to user 18 whose handset is non-MMS enabled. In step 200 user 20, 
utilizing and MMS enabled handset, transmits a multimedia message to server 24 addressed 
for subscriber 18. The multimedia message consists of a picture of a new car just purchased 
by user 20 and a short audio message, "Hello John, how do you like my new car?". The 
multimedia message is transmitted over a wireless communication link using an MM1 

10 interface between handset 20 and proxy gateway 26 for handling by server 24. In step 202 
server 24 determines whether subscriber 18 is an MMS subscriber. As explained above, 
server 24 maintains or has access to information in a database about the attributes and 
functions supported by a user's handset and services subscribed to by the user. A YES 
determination by step 202 results in the multimedia message being treated as MMS to MMS 

15 messaging pursuant to standards protocol as indicated in step 204. This process then ends at 
Exit 206. That is, MMS protocols can be utilized for the delivery of the MMS message if the 
destination subscriber utilizes an MMS enabled handset. 

A NO determination by step 202, indicating that subscriber 18 is not an MMS subscriber, 
20 causes the multimedia message to be stored as a record (received message) in the mailbox of 
subscriber 18 at server 24. The determination is made in step 210 of whether subscriber 18 
can receive SMS messages. A NO determination results in an attempt to use alternative 
communication modes, if available, to notify subscriber 18 that a multimedia message has 
been received and is awaiting delivery as indicated that step 212. This process ends at Exit 
25 214. If alternate communication modes are not available, the multimedia message will be 
stored similar to a conventional voicemail message and await an inquiry by subscriber 18 
seeking access to stored messages. 

A YES determination by step 210 results in server 24 causing an SMS notification message 
30 to be transmitted to subscriber 18 advising the subscriber of the waiting multimedia message 
at step 216. In step 218 the SMS notification message is received and displayed on the screen 
of the handset of subscriber 18. The notification message may consist of a text message that 
indicates that there is a message awaiting delivery to subscriber 18 and preferably includes 
additional information that is specific to the particular message such as identification of the 
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party leaving the message, header information if available, identification of the message as a 
MM message, etc. 

Figure 6 continues from step 218 of figure 5 as indicated at step 220. In step 222 subscriber 
5 18 initiates a conventional wireless telephone call to his mailbox at server 24 upon receiving 
the SMS notification message and requests access to the multimedia message. For example, 
subscriber 18 may use conventional DTMF signaling to indicate to the messaging server the 
message to be played to the subscriber upon hearing an automated voice announcement that 
identifies messages awaiting delivery. After having identified a message to be played, in step 

10 224 subscriber 18 hears the header information, if any, associated with the multimedia 

message. If header information exists in other than a voice format, e.g. ASCII text, it will be 
preferably converted at server 24 by text-to-speech conversion and played to the subscriber. 
In step 226 the audio message portion of the multimedia message is converted by server 24 
from AMR format to pulse code modulation (PCM) format and transmitted to subscriber 18 

15 where it is a played over the handset speaker. In step 228 server 24 determines that the 

picture portion of the multimedia message cannot be conveyed to subscriber 18 and generates 
an automated audio notice to subscriber 18 as an alert that some portion of the original 
multimedia message could not be communicated. Preferably, the automated notice will 
identify the information type that could not be conveyed, e.g. picture, video, facsimile, etc. If 

20 subscriber 20 requested confirmation of delivery, server 24 will generate and transmit a 
delivery receipt to subscriber 20 by the MM1 interface between handset 20 and proxy 
gateway 26 following the message having been accessed by subscriber 18. The process 
terminates at End 232. 

25 Example 2 demonstrates that a non-MMS subscriber can be alerted that a multimedia 

message was received in the subscriber's mailbox in the MMS enabled unified messaging 
server and that portions of the multimedia message can be conveyed to the non-MMS 
subscriber depending on the modes of communication utilized in the multimedia message and 
the capabilities of the receiving handset. This provides MMS subscribers with the capability 

30 of at least limited communications using multimedia messages with non-MMS users. 

Although embodiments of the present invention have been described above and shown in the 
drawings, the scope of the invention is defined by the claims that follow. 



